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HEADLIGHT FOR VEHICLE IN 
ACCORDANCE WITH PROJECTION 

PRINCIPLE 

BACKGROUND OF THE INVENTION 

The present invention relates to a headlight for vehicles 
operating in accordance With a projection principle. 

Such a headlight is disclosed for eXample in the German 
patent document DE 32 18 703 81. The headlight has a 
re?ector, a light source and a lens through Which the light 
re?ected by the re?ector passes. Moreover, the headlight has 
a light-permeable element Which at least partially surrounds 
the lens over its periphery and has optical pro?les. The light 
emitted by the light source and not engaged by the re?ector 
can pass through the element and can be collected. The 
element has prisms Which form optical pro?les and deviate 
the passing light. With this design of the element, When the 
light source is turned on, the illuminating surface of the 
headlight is increased relative to the surface of the lens, so 
that through the headlight no or an insigni?cant subjective 
screening is caused. The light quantity Which is emitted by 
the light source and passed through the element is not 
sufficient in all conditions to provide a suf?cient illumina 
tion of the element. With the turned-off light source, the 
element is dark and the headlight has an undesirable non 
uniform appearance. In the headlights operating in accor 
dance With the projection principle, the light emitted by it, 
has a sharply pronounced upper bright-dark limit Which is 
advantageous for avoiding a blinding of the countertraf?c. 
HoWever, it has the disadvantage that the objects Which are 
arranged high, such as for eXample traf?c boards or infor 
mation boards are not illuminated or at least not suf?ciently 
illuminated. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to 
provide a headlight for a vehicle Which avoids the disad 
vantages of the prior art. 

In keeping With these objects and With others Which Will 
become apparent herein after, one feature of present inven 
tion resides, brie?y stated in a headlight for a vehicle, in 
Which the headlight has at least one additional light source 
for producing a limiting light Which is arranged so that the 
light emitted by it at least partially passes through the 
element. 

When the headlight is designed in accordance With the 
present invention, it has the advantage that by utiliZation of 
light emitted by the additional light source Which serves for 
producing a limiting light, the illumination of the element is 
improved. 

In accordance With another feature of the present 
invention, the optical pro?les of the element are ring-shaped 
so as to form at least one Fresnel lens. In such a construction, 
the light emitted by the light source and the additional light 
source can be collected With a high ef?ciency. 

In accordance With still a further feature of the present 
invention, at least a partially re?ecting layer is arranged in 
a part of the beam path of the light passing through the 
element, and faces in a light outlet direction. With this 
construction, the headlight in the turned-on condition has a 
brilliant appearance. 

In accordance With still a further feature of the present 
invention, further optical pro?les are arranged at least in a 
part of the beam path of the light passing through the 
element, so that the light is deviated through the further 
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2 
optical pro?les, re?ected a region in front of the vehicle 
above the bright-dark limit of the re?ector, and eliminate the 
light passing through the lens. With these features, a suf? 
cient illumination above the bright-dark limit is provided. 
The novel features Which are considered as characteristic 

for the present invention are set forth in particular in the 
appended claims. The invention itself, hoWever, both as to 
its construction and its method of operation, together With 
additional objects and advantages thereof, Will be best 
understood from the folloWing description of speci?c 
embodiments When read in connection With the accompa 
nying draWings. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a vieW a headlight in a vertical longitudinal 
section in accordance With the ?rst embodiment of the 
present invention; 

FIG. 2 is a vieW shoWing the inventive headlight in 
direction of an arroW 2 in FIG. 1; 

FIG. 3 is a vieW shoWing a headlight in a vieW in the 
direction of the arroW 2 in FIG. 1, in accordance With a 
modi?ed embodiment; 

FIG. 4 is a vieW shoWing a headlight in a vertical 
longitudinal section, in accordance With a second embodi 
ment; 

FIG. 5 is a vieW shoWing a headlight in a vertical 
longitudinal section in accordance With a modi?ed embodi 
ment; and 

FIG. 6 is a vieW shoWing a measuring screen arranged in 
front of the headlight for illumination by a light emitted by 
the headlight. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

A headlight in accordance With the present invention 
shoWn in FIGS. 1—5 is used for vehicles, in particular motor 
vehicles. It operates in accordance With a projection prin 
ciple and serves for producing at least one dim light. The 
headlight has a re?ector 10 Which can be composed of 
synthetic plastic or metal, and a light source 12 arranged in 
an apeX region of the re?ector. The light source 12 can be 
formed as an incandescent lamp, a gas discharge lamp, or 
another suitable lamp. 
A lens 16 composed of glass or synthetic plastic is 

arranged after the re?ector 10 as considered in a light outlet 
direction 14. The lens 16 has for eXample a ?at side 18 
Which faces the re?ector 10 and an opposite conveXly 
curved side 20. The lens 16 is held in a support element 22 
and is connected With a front edge 24 of the re?ector 10 
Which faces in a light outlet direction 14. A re?ector 10 and 
the lens 16 can be arranged in a housing 15 Which has a light 
outlet opening. The light outlet opening can be covered With 
a light-permeable disk 17 of glass or synthetic plastic. A 
cover disk 17 can be smooth, so that the light can pass 
through it Without being in?uenced. Alternatively, it can be 
provided at least locally With optical elements, in Which the 
passing light is deviated, for eXample dispersed. 

The light emitted by the light source 12 is re?ected by the 
re?ector 10 as a converging light beam. It passes through the 
lens 16 and therefore is deviated. The lens 16 operates as a 
collecting lens, and the light Which passes through it is 
refracted to the optical aXis 11 of the re?ector 10. The 
re?ector 10 can have for eXample at least approximately 
ellipsoidal form, an ellipsoid-like form or a numerically 
determined form produced from the characteristic of the 
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light bundle to be re?ected by the re?ector 10. The light 
permeable screen 26 can be arranged betWeen the re?ector 
10 and the lens 16. It can be arranged substantially under the 
optical axis 11, and only a part of the light bundle re?ected 
by the re?ector 10 can pass on it. On the light bundle passing 
over the screen 26, a bright-dark limit determined by the 
upper edge of the screen 26 is produced. It projects through 
the lens 16 the dim light bundle exiting the headlight as the 
bright-dark limits. Alternatively, the screen 26 can be dis 
placed With When the shape of the re?ector 10 is selected so 
that the light bundle re?ected by it already has a required 
bright-light limit Which is formed by the lens 16. 

The re?ector 10 at its front edge 24 has a cross-section Q1 
and the lens 16 has a cross-section Q2 Which is smaller than 
the cross-section Q1. The supporting element 22 can have 
one or several Webs 28 Which extend from the front edge 24 
of the re?ector 10 to the vicinity of the lens 16. There they 
can be connected With one another by a ring-shaped portion 
30 Which the lens 16 is held With its edge. Openings 32 
Which remain betWeen the Webs 26, and the light emitted by 
the light source 12 and not engaged by the re?ector 10 can 
pass through the openings. The Webs 28 are formed as small 
as possible to provide great openings 32 there betWeen so 
that the corresponding greater part of the light emitted by the 
light source 12 can pass through them. Alternatively, the 
support element 22 can be composed of partially light 
permeable material, such as synthetic plastic or glass so that 
the light emitted by the light source 12 can pass through it. 
In this case, the support element 22 does not have any 
openings. 

The re?ector 10 at its front edge 24 Which faces in the 
light outlet direction 14 is provided With an edge region 34 
extending transversely to the light outlet direction 14. It can 
be formed of one piece With the re?ector 10 or as a separate 
part Which is connected With the re?ector 10. The edge 
region 34 can be also connected With the support element 22 
of the lens 16 or formed of one piece With it. The edge region 
34 can be arranged near the re?ector 10 in the lateral 
direction or above or beloW the re?ector 10. In the shoWn 
embodiments, the region 34 is arranged upon the re?ector 
10. 
An additional light source 36 is inserted in the edge region 

34. It serves for producing a legally prescribed limiting light. 
By the limiting light, the vehicle contours are marked and 
these are legally prescribed required illumination intensities 
and the visibility in different directions. The edge region 34 
can be formed re?ecting as re?ector 10, and can have a ?at 
or concavely curved shape to re?ect the light emitted by the 
light additional light source 36 in the light outlet direction 
14. It can be hoWever also provided that the edge region 34 
is not re?ecting. For producing of the limiting light only the 
direct light emitted by the additional light source 36 can be 
used in this case. The additional light 36 can be formed as 
an incandescent lamp, for example of type WSW or H6W, or 
a lamp of another type. 
At least one element 40 is further provided. It surrounds 

the lens 16 at least over a part of its periphery as shoWn in 
FIGS. 1 and 2 in accordance With a ?rst embodiment. The 
element 40 surrounds the lens 16 over its Whole periphery 
and is composed of light-permeable material, such as for 
example glass or synthetic plastic. The element 40 in its 
central region has an opening 41 in Which the lens 16 is 
arranged. The lens 16 and the element 40 can be formed of 
one piece With one another. The element 40 at least locally 
preferably over its Whole extension, is formed as a Fresnel 
lens and has several concentric ring-shaped optical pro?les 
42. The optical pro?les 42, as shoWn in FIGS. 1 and 2 are 
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4 
arranged at the side of the element 40 Which faces opposite 
to the light outlet direction 14, or at the side of the element 
40 Which faces in the light outlet direction 14. The optical 
pro?les 42 can be for example Wedge-shaped. The light 
passing through the element 40 can be deviated by them 
toWard the optical axis 11 and therefore collected. The 
element 40 is arranged so that the light emitted by the light 
source 12 and not engaged With the re?ector 10 and the light 
emitted by the additional light source 36 can pass through it. 
The optical pro?les 42 can be for example formed so that the 
light emitted by the light sources 12 and 36 after the passage 
through them extends substantially parallel to the optical 
axis 11. In the ?rst embodiment the ring-shaped optical 
pro?les 42, as shoWn in FIG. 2, are arranged in the element 
40 substantially concentrically to the further light source 36 
and extend over the Whole element 40. The element 40 for 
example has a round shape, While the shape of the element 
40 can be of course selected to be arbitrary, for example 
oval, rounded or cornered, depending on What vieW of the 
headlight must be provided. It can be also provided that the 
element 40 surrounds the lens 16 only over a part of its 
periphery, and for example only laterally near the lens 16 or 
can be arranged only above and/or beloW the lens 16. 
The element 40 can be arranged as shoWn in FIG. 1 so that 

it has substantially the same distance from the re?ector 10 in 
direction of the optical axis 11 as the lens 16. Alternatively, 
the element 40 can have another distance from the re?ector 
10 in direction of the optical axis 11 than the lens 16 and 
therefore arranged With offset relative to the lens 16. The 
element 40 can be formed ?at as shoWn in FIGS. 1—5 or 
alternatively can be convexly or concavely curved. The light 
emitted by both light sources 12 and 36 pass through the 
element 40, so that a suf?cient illumination of the element 40 
is provided. 

In accordance With a further embodiment of the headlight, 
at least partially re?ecting layer 44 is arranged at least in a 
part of the beam path of the light passing through the 
element 40. In the ?rst embodiment of the headlight shoWn 
in FIGS. 1 and 2, the layer is formed as a coating 44 Which 
is applied at least locally on the side of the element 40 facing 
in a light outlet direction 14. The coating 44 can be formed 
so that it is light-non permeable, and it is arranged only 
locally on the element 40 to make possible a partial passage 
of the light emitted by the lights 12 and 36. The coating 44 
can be formed by lines or rings. Alternatively, the coating 44 
can be formed so that it is partially light-permeable and 
partially re?ecting. In this case the Whole surface of the 
element 40 is covered by the coating 44 or only a part of its 
surface. 
The light emitted by the light sources 12 and 36 can pass 

partially through the coating 44, While the light impinging 
outside on the coating 44 is partially re?ected. The coating 
44 is composed preferably of metal, such as for example 
aluminum and can be applied by knoWn methods on the 
element 40 for example by evaporating, sputtering, 
varnishing, printing or impregnating. The light-permeability 
of the coating 44 can be varied by its thickness, and the light 
permeability reduces With increased thickness. In order to 
obtain a partial light permeability of the coating 44, it must 
have a small thickness, While for producing a high re?ection 
intensity it must have a greater thickness. The coating 44 
alloWs a partial passage of the light emitted by the light 
sources 12 and 36 through the element 40 When the head 
light is turned on, While When the headlight is turned-off, the 
light falling from outside is at least partially re?ected by the 
coating 44 and the headlight in the region of element 40 has 
a brilliant appearance. 
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FIG. 3 shows a headlight With an embodiment Which is 
modi?ed With regard to the embodiment of FIGS. 1 and 2, 
While the basic construction of the headlight is the same as 
in the ?rst embodiment. In the modi?ed embodiment, the 
arrangement of the optical pro?les 42 Which form the 
Fresnel lens is different from the ?rst embodiment. In 
particular, they extend ring-shaped at least approximately 
concentrically to the optical axis 11 of the re?ector 10. The 
ring-shaped optical pro?les 42 for forming the Fresnel lens 
in deviation from the ?rst embodiment shoWn in FIG. 2 in 
the modi?ed embodiment shoWn in FIG. 3 can have other 
shapes as Well. 

Afurther construction of the headlight in accordance With 
a second embodiment as shoWn in FIG. 4. It substantially 
corresponds to the construction of the re?ector 10, the light 
source 12, the lens 16 and the screen 26 Which is the same 
as in the ?rst embodiment. In addition, a further optical 
pro?le 56 are arranged at least in a part of the beam course 
of the light passing through the element 50. The light is 
deviated upWardly by them. The further optical pro?le 56 
are arranged on the side of the element 50 Which faces in the 
light outlet direction 14. At the side of the element 50 Which 
is opposite to the light outlet direction 14, ring shaped 
optical pro?les 52 Which form the Fresnel lens are arranged. 
The further optical pro?les 56 can be formed as lenses Which 
extend substantially horiZontally, at one side, and at the ?rst 
light upWardly. 
Ameasuring screen 80 is arranged in FIG. 6 at a distance 

in front of the headlight and is illuminated by the light 
emitted by the headlight. HoriZontal central plane of the 
measuring screen 80 is identi?ed as HH and the vertical 
central screen is identi?ed as VV. The horiZontal central 
plane HH and the vertical central plane VV intersect one 
another in a point HV. The light Which is emitted by the light 
source 12 re?ected by the re?ector 10 and separated on the 
screen 26 by the lens 16 illuminates the measuring screen 80 
in a region 82. The region 82 is limited from above by a 
dark-light limit produced by the screen 26. The shoWn 
embodiment, the headlight is determined for the right traf?c 
and the bright-dark limit has on the counter traf?c side, or at 
the left side of the measuring screen 80 a portion 84 Which 
extends substantially horiZontally under the horiZontal cen 
tral plane HH. At the traf?c side, or in other Words at the 
right side of the measuring screen 80, the bright-dark limit 
has a raising portion 86 Which extends from the horiZontal 
portion 84 to the right edge of the measuring screen 8 or the 
horiZontal central plane HH outWardly. Alternatively, the 
bright-dark limit at the traf?c side can have a portion Which 
is arranged higher than the portion 84 and is also horiZontal. 
The distribution of the illumination intensities in the region 
82 is provided by legal considerations, and in a Zone under 
the point HH the highest illumination intensities are avail 
able. The measuring screen 80 above the bright-dark limit 
84, 86 is not re?ected or poorly re?ected by the light 
re?ected by the re?ector 10 and passing over the screen 26 
by the lens 16. 

The light passing through the element 50 and re?ected 
upWardly by the further optical pro?les 56 illuminates the 
measuring screen 80 in a region 88 arranged at a distance 
above the bright-dark limit 84, 86. The light passing through 
the element 50 provides in the region 88 such an illumina 
tion Which maintains the legal prescription With respect to an 
average illumination intensity values and maximum illumi 
nation intensity values. For example, in vieW of acting ECE 
regulation 20 de?nes a measuring point of B50L, in Which 
the illumination intensities amounts maximum to 0.4 lux, to 
avoid a blinding of the counter traf?c. With consideration of 
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6 
the legal prescription, the illumination intensity distribution 
in the region 80 can be selected freely. The illumination 
intensity distribution can be selected for example so that in 
a region 90 located directly above the bright-dark limit 84, 
86 on the measuring screen 80, Which extends for example 
up to approximately 2° above the horiZontal central plane 
HH and under substantially 40 at both sides of the vertical 
central plane VV, the light passing through the element 40 
illuminates only poorly. The falling region 88 Which is 
located above and laterally over the region 90 extends for 
example vertically above up to 40 over the horiZontal central 
plane HH and laterally at both sides of the vertical central 
plane VV up to substantially 80° and is stronger eliminated 
in the region 90. 
When in accordance With the preceding embodiment the 

headlight in the second embodiment is provided With a 
further optical pro?les 56 as Well as at least partially 
re?ecting coating 44, they can be applied for example on the 
surfaces of the further optical pro?les 56 facing in the light 
outlet direction 14. 

In FIG. 5 the headlight is shoWn in accordance With an 
embodiment Which is modi?ed With regard to the second 
embodiment shoWn in FIG. 4. In the modi?ed embodiment 
of FIG. 5, a disk 63 is provided at least in a part of the beam 
path of the light passing through the element 60. At least 
locally optical pro?les 66 are arranged on the disk 63. They 
deviate upWardly the light Which passes through the further 
vertical pro?les 56 of the element 50 so that it illuminates 
the region 88 of the measuring screen 80. The optical 
pro?les 66 can be provided on the side of the disk 63 Which 
faces in the light outlet direction 14 or on the side faces 
opposite to the light outlet direction. 
The element 60 needs then only the optical pro?le 62 for 

forming the Fresnel lens. They can be arranged at a side of 
the element 60 Which faces in the light outlet direction 14 or 
at the side facing aWay from the light outlet direction. A 
coating 64 can be applied at a side of the disk 63 Which faces 
in the light outlet direction 14. It can be formed as the 
coating 44 described in the ?rst embodiment. The disk 63 in 
its central region is provided With an opening 66, through 
Which the light passing through the lens 16 can pass Without 
being affected. Alternatively, the disk 63 can also extend 
over the beam path of the light Which passes through the lens 
16, and the disk 33 in this region hoWever has no optical 
pro?les 66. 

In accordance With a further modi?ed embodiment of the 
headlight, the optical pro?les 76 Which deviate upWardly the 
light passing through the element 40 or 60 for illumination 
of the region 88 of the measuring screen 80, are arranged on 
the cover disk 17 of the headlight. The disk 63 can be 
dispensed With and the element 40 or 60 can have only 
optical pro?les 42 or 62 for forming the Fresnel lens. The 
optical pro?les 76 are arranged only in the region of the 
cover disk 17, so that no light passing through the lens 16 
can pass through them. 

It Will be understood that each of the elements described 
above, or tWo or more together, may also ?nd a useful 
application in other types of constructions differing from the 
types described above. 

While the invention has been illustrated and described as 
embodied in headlight for vehicle in accordance With pro 
jection principle, it is not intended to be limited to the details 
shoWn, since various modi?cations and structural changes 
may be made Without departing in any Way from the spirit 
of the present invention. 

Without further analysis, the foregoing Will so fully reveal 
the gist of the present invention that others can, by applying 
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current knowledge, readily adapt it for various applications 
Without omitting features that, from the standpoint of prior 
art, fairly constitute essential characteristics of the generic or 
speci?c aspects of this invention. 
What is claimed as neW and desired to be protected by 

Letters Patent is set forth in the appended claims: 
1. A vehicle projection-type headlight, comprising a 

re?ector; a light source; a lens passing the light emitted by 
said light source and re?ected by said re?ector in the light 
direction of the headlight; at least one light-perrneable 
element which surrounds said lens at least over a part of its 
periphery and is provided locally With ?rst optical pro?les 
formed on a surface of said light-perrneable element, which 
faces said light source, so that the light emitted by said light 
source and not engaged by said re?ector passes through and 
is collected by said light-perrneable element, the light 
re?ected by said re?ector and passing through said lens 
forming an upper bright-dark limit; and at least one addi 
tional light source arranged externally of said re?ector 
Within a headlight housing and With its aXis substantially 
parallel to the aXis of the light outlet direction of the 
headlight and operating as a side-rnarker light so that the 
light emitted by said at least one additional light source 
passes partially through said light perrneable elernent sub 
stantially in the light outlet direction of the headlight. 

2. A headlight as de?ned in claim 1; and further cornpris 
ing an edge region extending transversely to a light outlet 
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direction over a front edge of said re?ector facing in the light 
outlet direction, said additional light source being arranged 
on said edge region. 

3. A headlight as de?ned in claim 1, Wherein said ?rst 
optical pro?les of said light perrneable element are ring 
shaped so as to form at least one Fresnel lens. 

4. A headlight as de?ned in claim 3, Wherein said ring 
shaped optical pro?les are formed on said light-perrneable 
element at least approXirnately concentrically to said at least 
one additional light source. 

5. A headlight as de?ned in claim 3, Wherein said ring 
shaped optical pro?les are formed on said light-perrneable 
element at least approXirnately concentrically to said light 
source. 

6. A headlight as de?ned in claim 1; and further cornpris 
ing at least partially re?ecting layer on said light-perrneable 
element which is arranged at least in a part of a beam path 
of the light passing through said light perrneable element 
and faces in the light outlet direction. 

7. A headlight as de?ned in claim 1; and further cornpris 
ing further optical pro?les on said light-perrneable elernent 
arranged at least in a part of a beam path of the light passing 
through the element so as to deviate passing light so that it 
is at least re?ected in a region above the bright-dark limit of 
said re?ector. 


